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Figure S1. XRD patterns of Ap samples prepared from biogenic CaCOs at different
temperatures (from 25 °C to 200 °C) in presence of 10 mM of Co?" (a, b), Mg’ (c, d) and
Mn?* (e, f).



Table S1. Chemical composition (ppm), (Ca+M)/P molar ratios determined by ICP-MS
and ICP-OES, and phase composition determined by Rietveld refinement of
diffractograms of samples prepared at 200 °C using 10 mM of M dopant

M, Co Mg Mn Ca P (CatM/P  Ap-M MW C
(dopant) (ppm) (ppm) (ppm (ppm) (ppm)  (mol) (Wt%)  (wt%)  (Wt%)
- 0 0 0 2972 127,10 1.82 994 0 0.6

Co* 1.7 0 0 2872 135770 1.66 947 53 0
Mg* 0 4.3 0 286.7 13630 1.66 70.1 287 12
Mn* 0 0 1.1 2803 1272 171 984 0 1.6

Ap-M (metal-doped apatite); M-W (metal-doped whitlockite); C (calcite)

Table S2. Phase composition (wt%) of samples obtained at 120 °C,

160 °C and 200 °C in presence of 10 mM dopant metal
Metal  Phase 120°C  160°C 200 °C

Co M-Ap 56.7 83.2 94.7
M-W 38.8 13.1 53
bCCP 4.5 3.7 0

Mg M-Ap 57.6 85.8 70.1
M-W 39.1 12.3 28.7
bCCP 3.3 1.9 1.2

Mn M-Ap 86.7 97.9 98.4
M-W 10.0 0 0

bCCP 4.3 2.1 1.6
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Figure S2. FTIR spectra of metal-doped CaP samples prepared from biogenic CaCOs3 in
presence of 10 mM of Mn?*, Mg?" and Co** at 25 °C (a), 60 °C (b), 80 °C (c), 100 °C
(d), 120 °C (e), 140 °C (f), 160 °C (g) and 180 °C (h).
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Figure S3. Deconvolution of the FTIR v2CO3% band centered at ~ 875 cm™ of Ap-Co (a),

Ap-Mg (b), and Ap-Mn (c) samples prepared from bCCP in the presence of 10 mM
dopant metal at 200 °C.
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Figure S4. Raman spectra of metal-doped Ap samples prepared from biogenic CaCO3
in the presence of 10 mM of Mn?", Mg?" or Co?" at 25 °C (a), 60 °C (b), 80 °C (c), 100
°C (d), 120 °C (e), 140 °C (f), 160 °C (g) and 180 °C (h).
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Figure S5. XRD patterns (a, b), FTIR (c, d), and Raman spectra (e, f) of metal-doped
Ap samples prepared from biogenic CaCOs3 at 160 °C and 200 °C in the presence of 20

mM of Mn?*, Mg?" or Co*" ions.
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Figure S7. FESEM image of biogenic CaCOj3 particles milled and sieved at @ <45 pm
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Figure S8. Cell viability of Ap, Ap-Co, Ap-Mg, Ap-Mn particles, as well as Doxo,
evaluated in MS1 (a), m17.ASC (b) and mOBPs (c) cells, compared to untreated samples.
Statistical significance was determined using Dunnett’s multiple comparisons test (* p

<0.05; ** p <0.01; *** p <0.001; **** p <0.0001)
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Figure S9. Interaction of metal-doped Ap samples with m17.ASC and mOBPs cells after
7 days analyzed by flow cytometry. Representative dot plots show changes in
morphology, based on physical parameters such as size (FSC-A) and
granularity/complexity (SSC-A), in m17.ASC (a) and mOBPs (c) cells treated with the
particles, compared to untreated controls (CTRL-). Representative histograms display the
percentage of cells with increased granularity/complexity, categorized by low/medium,
or high SSC-A, for (b) m17.ASC and (d) mOBPs cells relative to the untreated control

(CTRL-).



Table S3. Sequences of the primers used for g-RT-PCR.

Target gene  Forward Sequence Reverse Sequence

BMP2 GGGACCCGCTGTCTTCTAGT TCAACTCAAATTCGCTGAGGAC
COL1A1 CCCCAACCCTGGAAACAGAC GGTCACGTTCAGTTGGTCAAAGG
COL1A2 CCTCCGTCTACTGTCCACTGA ATTGGAGCCCTGGATGAGCA
BGLAP GGCCCTGAGTCTGACAAAGC GCTCGTCACAAGCAGGGTTAA
SPP1 AGCAAGAAACTCTTCCAAGCAA GTGAGATTCGTCAGATTCATCCG
RANKL TGTACTTTCGAGCGCAGATG AGGCTTGTTTCATCCTCCTG
B-actin GATGACCCAGATCATGTTTGA GGAGAGCATAGCCCTCGTAG

Target genes of bone morphogenetic protein 2 (BMP2), type 1 collagen A (COL1A1 —
COL1A2), bone gamma-carboxyglutamate protein (BGLAP — osteocalcin), secreted
phosphoprotein 1 (SPP1 - osteopontin) and receptor activator of nuclear factor kappa B

ligand (RANKL).



